Abstract: Marine litter poses numerous threats to the global environment. To estimate the social costs of marine litter in China, two stated preference methods, namely the contingent valuation model (CVM) and the choice experiment model (CEM), were used in this research. This paper conducted surveys at ten different beaches along the East China Sea in Zhejiang province in October 2017. The results indicate that approximately 74.1% of the interviewees are willing to volunteer to participate in clean-up programmes and are willing to spend 1.5 days per month on average in their daily lives, which equates to a potential loss of income of USD 1.08 per day. The willingness to pay for the removal of the main types of litter ranges from USD 0.12-0.20 per visitor across the four sample cities, which is mainly determined by the degree of the removal, the crowdedness of the beach and the visitor's perception. The social costs are USD 1.08-1.40 per visitor when the contingent valuation method is applied and USD 1.00-1.07 per visitor when the choice experiment method is adopted, which accounts for 8-14% of the beach entrance fee. The analysis of the social costs of marine litter yielded some useful implications regarding future coastal management policy, including extra entrance fee, the quality-oriented environmental strategy and more incentives to volunteers.
Introduction
Coastal tourism contributes increasingly to the gross domestic product (GDP), and its proportion of the GDP ranges from approximately 2% for countries with small tourism industries to over 10% for countries such as China [1, 2] . A large proportion of the GDP is observed in most of the south-eastern coastal provinces in China [3] . However, coastal tourism has generated huge impacts on the marine environment, especially with riverine and marine litter [4] [5] [6] . It has been argued that marine litter has posed significant costs on society, particularly with respect to coastal tourism and recreation, and the social costs are substantial [7, 8] . The costs could arise from the limitations on beach enjoyment and the decline of the coastal tourism demand [9, 10] .
The social costs estimation of marine litter could be logically nested in the Millennium Ecosystem Assessment's research, which means that "ecosystem services are the benefits people obtain from ecosystems" [11] . It is widely acknowledged that the most important ecosystem services provided by the coastal areas are the recreational services and amenities. [12, 13] The accumulation of marine litter will have significant negative impacts on the supply of recreational services. The significant impacts of the direct costs and the loss of income are also focused on by marine The United Nations Environment Programme (UNEP) has highlighted the importance and need for establishing national marine litter monitoring programmes and clean-up initiatives [18] . UNEP's report and other related studies had defined the social costs of marine litter, but few studies had evaluated them [19] . The limited published work on the evaluation of marine litter includes Smith (1997) , who took surveys in New Jersey and North Carolina; Loomis & Santiago (2013) , who studied northeast Puerto Rico as an example; Brouwer et al. (2017) , who collected data from Greece, Bulgaria and the Netherlands; some important studies done in the United Kingdom, Belgium and Netherlands. More specifically, in New Jersey and North Carolina, the estimated median WTP to clean up marine litter is between USD 21.38 and USD 72. 18 per person per year in terms of an annual income tax based on a one-time payment [20] . In Puerto Rico, the mean WTP for eliminating trash is USD 98-103 as an additional trip cost, which was calculated using 427 visitors' data for five beaches [21] . Based on 200 visitors to Greece, 301 visitors to Bulgaria and 149 visitors to the Netherlands, the WTPs for litter removal vary a lot across the countries. The average WTP for the removal of plastic is USD 0.76 per year in Greece, USD 9.32 in Bulgaria and USD 2.32 in the Netherlands. The average WTP for the removal of cigarette butts is USD 0.47 per year in Greece, USD 7.98 in Bulgaria, USD 2.90 in the Netherlands [22] . In Den Haag and the UK, the WTPs for removal are USD 3.50 and USD 1.13 per year, respectively [23] . Meanwhile, several statistic studies also show that, in the United Kingdom, the evaluated cost of marine litter with respect to coastal tourism is between USD 8.67 to USD 26.00 million [24] ; in Belgium and the Netherlands, the total costs of beach litter removal was USD 16.20 million per year [23] . To the best of our knowledge, only one work on the Chinese WTPs for marine litter and oil pollution reductions was found in Tianjing, and the estimated WTP was USD 3.54 annually for a 10% reduction [25] . Table 1 provides the detailed information of the individual assessments. Although the comparative studies are rare, this paper could also find some transregional heterogeneity in these estimated works, including the preferred payment styles and the perceived value of beach cleaning. The cumulative quantity of marine litter worldwide is still predicted to increase by an order of magnitude over the next decade [26] . LITTERBASE also shows that almost all of the world's oceans contain litter [27] . In the East China Sea, marine litter has been a large local and global environmental problem in the past and will continue to be in coming decades, mainly due to the increasing anthropogenic activities and population growth, and beach litter has generated serious social and environmental problems [28, 29] . Zhejiang province, which is located along the East China Sea, has the most islands and the longest coastlines. To the best of our knowledge, this is the first study estimating the social costs of marine litter in Zhejiang in the East China Sea.
The main objective of this study is to estimate the social costs of beach litter in ten coastal scenic spots along the East China Sea in Zhejiang province. A total of 805 beach visitors were interviewed personally in October 2017. The estimation mainly concerns the following issues: (1) the public perception of marine litter at the sample beaches, (2) the WTP to reduce the litter and its potential determinants, and (3) the robust social costs from the two stated preference valuation methods. The remainder is organized as follows.
Survey Design and Methodology
The questionnaire consisted of five parts. The ethics committee of our university is involved when questionnaires are made and people are interviewed. The respondents were informed that they were participating in the scientific research at the beginning of the interview. The questionnaire was set with no private questions, e.g., no name, no identification card number, no home address, etc. Moreover, all the survey respondents said that they were quite willing to support this research and hoped to give their own contribution to the governance policies on the marine litter in the near future in China. Then, the first part concentrated on the respondents' tourism information. This part included some relatively easy warm-up questions, such as the number of times that they have visited the beaches, their detailed tourism expenses, their origins, their transportation style, etc. Visitors' socio-demographic characteristics were also included in the first part, such as their age, place of residence, education and personal income.
The second part focused on the specific condition and visitors' perception of the beach litter. This was followed by a series of questions related to the amount and types of litter found on the beach and its impacts on the visitor's beach experience. Then, the visitors were asked about their willingness to volunteer in beach clean-up programmes. They were first asked if they are willing to participate in such a voluntary clean-up programme and then how many days per month they would like to spend doing this.
The third part was mainly about the perceived situations in the beach areas. For instance, respondents were asked about their perceptions of the number of sanitary workers, the price of plastic bags and the congestion on the beach. The fourth part introduced the different types of WTP for the combinations of the environmental improvements. The mean WTP varies across the alternative elicitation techniques. In this research, the payment card approach is applied in the questionnaire design because here the questions are easy to understand and various interval and numerical WTPs could be obtained for further research. The CVM and CEM are then carried out for the estimation of the WTP under the various removal conditions of marine litter. For the CVM, the core question was the visitors' maximum WTP for the removal of the litter. Using different pictures of three main types of litter, this paper set up the payment questions as three types. The payment attribute was split into five levels: USD 0-0.29, USD 0.30-0.59, USD 0.60-0.89, USD 0.90-1.18, and USD 1.18 or above. The exchange rate is set at 6.75 (CNY/USD). In the CEM, visitors chose the environmental conditions combined with the associated entrance fee they would like to pay. Alternative situations were created by combining the attributes presented in Table 2 . In order to make the visitors understand the environmental condition better, several significantly different kinds of pictures are used to illustrate the differences of sample beach conditions. In our face to face interview, the interviewers also explained the attribute levels in the hypothetical scenarios to the respondents for their consideration. The combination yielded 480 possible cases. Because visitors could not be shown all possible choice situations, the number of combinations was reduced to 65 choice tasks based on a D-efficient fractional factorial design and practical pilot questionnaire. Each combination had some improved situations that were randomly chosen. The levels of the additional entrance fee were fixed at USD 0, USD 0.44, USD 0.89, USD 1.33 and USD 1.78. The basic bid was set to 1% of the travel expenses per capita and confirmed by the pilot experiments. Figure 1 shows one base situation and two improved situations. The final part was completed by the investigator and is related to the wave height, the water quality, the weather condition and the air visibility. Table 2 . In order to make the visitors understand the environmental condition better, several significantly different kinds of pictures are used to illustrate the differences of sample beach conditions. In our face to face interview, the interviewers also explained the attribute levels in the hypothetical scenarios to the respondents for their consideration. The combination yielded 480 possible cases. Because visitors could not be shown all possible choice situations, the number of combinations was reduced to 65 choice tasks based on a D-efficient fractional factorial design and practical pilot questionnaire. Each combination had some improved situations that were randomly chosen. The levels of the additional entrance fee were fixed at USD 0, USD 0.44, USD 0.89, USD 1.33 and USD 1.78. The basic bid was set to 1% of the travel expenses per capita and confirmed by the pilot experiments. Figure 1 shows one base situation and two improved situations. The final part was completed by the investigator and is related to the wave height, the water quality, the weather condition and the air visibility.
Both the CVM and CEM were chosen to explain the economic responses to the hypothetical scenarios. The CVM is a widely used non-market valuation method and mainly focuses on the WTP [30] [31] [32] [33] . The CEM was first introduced in environmental valuations in the 1990s and became increasingly more popular [34, 35] . Because of the censored nature of the dependent variable that can only be zero or positive, Tobit regression models are used to analyse the WTP in the CVM model. Considering the potential influencing factors of the WTP, this paper examined the socio-demographic and perceived potential factors, such as the number of times they visit the beach, the origin, sex, age, education and personal income after tax of the visitors, and the environmental attribute variables, Both the CVM and CEM were chosen to explain the economic responses to the hypothetical scenarios. The CVM is a widely used non-market valuation method and mainly focuses on the WTP [30] [31] [32] [33] . The CEM was first introduced in environmental valuations in the 1990s and became increasingly more popular [34, 35] . Because of the censored nature of the dependent variable that can only be zero or positive, Tobit regression models are used to analyse the WTP in the CVM model. Considering the potential influencing factors of the WTP, this paper examined the socio-demographic and perceived potential factors, such as the number of times they visit the beach, the origin, sex, age, education and personal income after tax of the visitors, and the environmental attribute variables, 
where i(1, 2, . . . , n) indicates the interviewed respondent, WTP j is the mean WTP of cleaning up the litter j, and b ij refers to the bid of respondent i for removing the litter type j.
The WTP * can be influenced by environmental and social-demographic variables in the matrix X, and e is an independently and normally distributed error term. Here, the multivariate Tobit regression model was used to explain the variation in the number of days that visitors are willing to spend [36, 37] .
From the results, very few respondents chose the maximum payment at more than USD 1.33; therefore, setting the extreme payment at USD 1.33 for the right censored was reasonable. The Probit model was also used to explain whether the visitors are willing to participate in the clean-up programmes.
Regarding the CEM, it explains the choices in a utility maximizing framework [38] [39] [40] . If an individual's utility function is assumed to be dependent on the vector V of the environmental attributes Z and socio-demographic characteristics S, then the utility function can be partitioned into the deterministic/observable components and the random/unobservable components. That is,
where U in indicates the total utility that individual i derived from the alternative choice n, V in indicates the observable utility that the individual i derived from the alternative choice n, ε in indicates the unobservable utility that the individual i derived from the alternative choice n, ASC i indicates the alternative specific constant of the individual i, Z ln indicates the particular environmental attribute l in the choice n, Z rn indicates the payment attribute r in the choice n, and S ti indicates the socio-demographic attribute t of the individual i. β l , β r and γ t are the respective coefficient vectors. The marginal value of an attribute change could be given as the partial-worth or marginal WTP, which is calculated as follows:
where β attribute . refers to the parameter of the environmental attribute or social-demographic attribute (one kind of element in vector β l ), while β payment refers to the parameter of the payment attribute in the equation (one kind of element in vector β r ).
Case Study Location and Data Collection
All the sampled beaches are located along the East China Sea. AAAAA is the best rating level for Chinese scenic spots according to the official rule defined by the National Tourism Administration of China. AAAA is the second-best rating level. As of September 2017, there were 249 AAAAA scenic spots in China. There are four coastal cities in this area with ten national AAAA or AAAAA level scenic spots. The cities are Zhoushan, Ningbo, Taizhou and Wenzhou. Figure 2 shows the five beaches selected in Zhoushan, one in Ningbo, two in Taizhou and two in Wenzhou. The numbers distributed among these spots are weighted by the quantity of annual tourists at these spots. More specifically, 74 respondents were interviewed in Ten Sands, 82 respondents in Daqing Mountain, 164 The ten scenic spots all charge entrance fees, regardless of whether the visitors are local or from out of town. Thus, this study believes that a one-time additional entrance fee is the correct payment choice to estimate the WTP, instead of taxation. Moreover, although the survey areas are all in Zhejiang province, the respondents are from hundreds of cities nationwide so that the sample is representative of different social-demographic attributes. In addition, the interviews were conducted on a random 'next to pass' basis, due to which a similar amount of men and women and an equal representation of different age groups were interviewed.
Results

Beach Visitors' Socio-Demographic, Educational, and Traveling Characteristics
This study dropped 11 observations due to the key variable WTP missing, which resulted in 794 remaining observations. The characteristics of the beach visitors are summarized in Table 3 . Most of the visitors were not first-time visitors at the scenic beach, and the average visits of beach areas were at 3.2 times. They spent nearly 3 days for their whole trip and 4 hours on the interviewed beach. A total of 74.1% visitors were willing to participate in the environmental organization to protect the marine environment. With respect to the respondents' socio-demographic characteristics, compared with the national statistics in 2017, slightly more female visitors were interviewed, accounting for 58.1% of the total. Significant differences were further found in terms of respondents' ages and household incomes. The respondents were young, and the average age was 33.4 years. The personal incomes after taxes were relatively high, at an average of USD 874.0 per month. A substantial share of the visitors had a university degree, and almost two-thirds of the visitors are living in urban areas, which is in line with the urbanization rate assessed by the National Bureau of Statistics of China (57.35% in 2016 in China). The ten scenic spots all charge entrance fees, regardless of whether the visitors are local or from out of town. Thus, this study believes that a one-time additional entrance fee is the correct payment choice to estimate the WTP, instead of taxation. Moreover, although the survey areas are all in Zhejiang province, the respondents are from hundreds of cities nationwide so that the sample is representative of different social-demographic attributes. In addition, the interviews were conducted on a random 'next to pass' basis, due to which a similar amount of men and women and an equal representation of different age groups were interviewed.
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Beach Visitors' Socio-Demographic, Educational, and Traveling Characteristics
This study dropped 11 observations due to the key variable WTP missing, which resulted in 794 remaining observations. The characteristics of the beach visitors are summarized in Table 3 . Most of the visitors were not first-time visitors at the scenic beach, and the average visits of beach areas were at 3.2 times. They spent nearly 3 days for their whole trip and 4 hours on the interviewed beach. A total of 74.1% visitors were willing to participate in the environmental organization to protect the marine environment. With respect to the respondents' socio-demographic characteristics, compared with the national statistics in 2017, slightly more female visitors were interviewed, accounting for 58.1% of the total. Significant differences were further found in terms of respondents' ages and household incomes. The respondents were young, and the average age was 33.4 years. The personal incomes after taxes were relatively high, at an average of USD 874.0 per month. A substantial share of the visitors had a university degree, and almost two-thirds of the visitors are living in urban areas, which is in line with the urbanization rate assessed by the National Bureau of Statistics of China (57.35% in 2016 in China). Figure 3 shows the average perception of beach litter in the four cities. A minority of the visitors (4%-17%) believed that the beaches were not clean at all. Over half of the visitors (50%-62%) considered that the beach was somewhat clean and more than a quarter of the visitors (27%-38%) considered that the beach was clean. Among the four levels of perceived cleanliness, somewhat clean accounts for the most in all of the cities. This indicates that the conditions regarding beach litter are not very good, as a result of which the social costs estimation is necessary in these areas. Figure 3 shows the average perception of beach litter in the four cities. A minority of the visitors (4%-17%) believed that the beaches were not clean at all. Over half of the visitors (50%-62%) considered that the beach was somewhat clean and more than a quarter of the visitors (27%-38%) considered that the beach was clean. Among the four levels of perceived cleanliness, somewhat clean accounts for the most in all of the cities. This indicates that the conditions regarding beach litter are not very good, as a result of which the social costs estimation is necessary in these areas. Figure 4 shows the five main litter types. They were butts, plastic, cans, glass and nets, the former three types being chosen for the choice experiment in Figure 1 . In terms of the frequency of the litter, cigarette butts were mentioned the most and accounted for 60.83%, followed by plastic and cans that were rated at 42.82% and 42.70%, respectively. Glass and nets were approximately 34.63% and 31.61%, respectively. By assessing the frequencies using four levels, including Hardly Ever, Sometimes, Often and Always, the former three litter types' frequencies are provided in Figure 5 . The results are coherent with the conditions performed in Figure 3 ; the cleanliness in these sample beaches is not bad. that the beach was clean. Among the four levels of perceived cleanliness, somewhat clean r the most in all of the cities. This indicates that the conditions regarding beach litter are od, as a result of which the social costs estimation is necessary in these areas.
Visitors' Perception of Beach Littering Condition
. Perceived cleanliness of the beaches in the four cities (share of the overall proportion). Figure 6 shows the perceived annoyance with beach litter. It is very interesting that "Somewhat Annoying" rates the highest, which is followed by "Not annoying at all". Only a few visitors are very annoyed with the beach litter, accounting for 0.56%-2.00%. It means that Chinese visitors may often live in a worse surrounding with more litter or that the scenic beach is so clean that they greatly enjoy their coastal trip. Therefore, the relatively low WTP or to work might be reasonable and acceptable. Figure 4 shows the five main litter types. They were butts, plastic, cans, glass and nets, the former three types being chosen for the choice experiment in Figure 1 . In terms of the frequency of the litter, cigarette butts were mentioned the most and accounted for 60.83%, followed by plastic and cans that were rated at 42.82% and 42.70%, respectively. Glass and nets were approximately 34.63% and 31.61%, respectively. By assessing the frequencies using four levels, including Hardly Ever, Sometimes, Often and Always, the former three litter types' frequencies are provided in Figure 5 . The results are coherent with the conditions performed in Figure 3 ; the cleanliness in these sample beaches is not bad. Figure 6 shows the perceived annoyance with beach litter. It is very interesting that "Somewhat Annoying" rates the highest, which is followed by "Not annoying at all". Only a few visitors are very annoyed with the beach litter, accounting for 0.56%-2.00%. It means that Chinese visitors may often live in a worse surrounding with more litter or that the scenic beach is so clean that they greatly enjoy their coastal trip. Therefore, the relatively low WTP or to work might be reasonable and acceptable.
Visitors' Willingness to Participate in the Beach Clean-up Programme
Approximately 74.1% of the interviewees would volunteer to participate in the beach clean-up programmes. If they are willing to participate in the environmental protection activities, such as the beach clean-up programs, they are willing to spend 1.5 days per month on average in their daily lives. In addition, in order to probe the determinants of the willingness to participate, both the binary Probit and the Tobit models are introduced. The regression results are shown in Table 4 . The binary Probit model gives the determinants of whether they were willing to participate in the programmes while the Tobit model explains the determinants of the number of days they would spend. 
Approximately 74.1% of the interviewees would volunteer to participate in the beach clean-up programmes. If they are willing to participate in the environmental protection activities, such as the beach clean-up programs, they are willing to spend 1.5 days per month on average in their daily lives. In addition, in order to probe the determinants of the willingness to participate, both the binary Probit and the Tobit models are introduced. The regression results are shown in Table 4 . The binary Probit model gives the determinants of whether they were willing to participate in the programmes while the Tobit model explains the determinants of the number of days they would spend. Note: ***p < 0.01, **p < 0.05, and *p < 0.1.
Three robust variables are found in Table 4 considering both the willingness to participate and the number of days they were willing to spend working with the beach clean-up programmes. The three significant and robust variables are beach litter annoyance, personal income and age. Beach litter annoyance has a significantly positive impact on the willingness to participate and the number of days, which means that the visitors that are easily irritated by the beach litter are more likely to be willing to participate in the programmes. However, the visitors with a higher personal income or who are older are likely to be less willing to participate in those clean-up programme. Generally, older visitors are often richer and thus they are more willing and able to pay for the clean-up programmes rather than participate.
WTP for the Removal of Marine Litter Based on the CVM
The results are presented in Table 5 . Taking the heterogeneity of the four city samples into consideration, the respondents' WTPs for removing the marine litter varied from USD 0.51 to USD 0.71. Here, this study used different pictures to represent the marine litter, including plastic, cans and butts. The respondents' WTPs for the removal of the different types of marine litter is in a relatively consistent interval [0.51,0.71], which means that the WTPs for removing marine litter in the East China Sea is robust. In addition, the overcrowding is generally considered an important disturbance factor by the beach visitors, and crowding is always associated with more litter being generated [5] . Therefore, this study counts the congestion costs as part of the social costs. The congestion costs are defined as the WTP for litter removal under different amounts of congestion. By considering the payment for the removal of the three most common types of litter and the average congestion costs, the total additional entrance payment for the social costs of marine litter is priced at approximately USD 1.08-USD 1.40 in this paper, which includes the average congestion costs of approximately USD 0.57-USD 0.69. The average ticket price is USD 10.40, as reported by the visitors themselves. Their WTP accounts for approximately 6% of the ticket price and approximately 12% (= (1.08 + 1.4)/2/10.40) if the congestion costs are included, which are twice the net WTP.
The latent factors of the WTP for the removal of the litter in the CVM are presented in Table 6 . This paper was able to find more robust and significant variables. They are the amount of residual litter, the number of visitors, the income and beach litter annoyance. Compared to those relating to the willingness to participate, income and beach litter annoyance were the two common variables significantly influencing both the willingness to pay and the willingness to work. Beach litter annoyance had positive impacts on both the willingness to pay and work. However, the visitors with higher incomes were less likely to participate in the clean-up programmes but were more likely to pay for more. They would like to pay an extra USD 0.02 to remove the plastic, USD 0.03 for the can removal, USD 0.03 for the butt removal, as their income increases by USD 148.11 per month. The marginal WTP with respect to income was approximately 1.42%-1.83%. The visitor congestion and the amount of litter both have positive impacts on the WTP. It indicates that more congestion means a worse tourism experience, following which a larger payment might be given by the visitors to improve the beach environment. Table 5 . WTP (USD/Visitor/Time) for the removal of the three main litter types using the CVM. Note: ***p < 0.01, **p < 0.05, and *p < 0.1.
Removal of Marine
Age and membership in an environmental organization are the two relatively significant variables determining the WTP. Older visitors still preferred to pay more for the clean-up programmes, while membership in an environmental organization negatively impacted the WTP. In addition, the origin of the litter and the number of sanitary workers had little impact on the WTP. This indicates that the visitor does not care about the origin of the litter and the efforts made by both the visitor and the manager of the beach.
WTP for the Removal of Marine Litter Based on the CEM
A multinomial logit model estimation is presented in Table 7 using a bootstrap procedure with 500 replications. All the choice attributes were almost significant except for the origin of the litter left by visitors. The insignificant origin indicates that the origin of the litter is indeed unimportant for the visitors because the exact quantity and floating route are not well known by the visitors [41] . The significant city level dummies indicate that the WTPs among the four cities were different. The heterogeneity of the city might be important for the governance of the marine litter. Beach litter annoyance is another robust and significant factor influencing the choice experiment. In addition, sex, age and beach cleanliness perception become significant in the CEM. The directions of the impacts are in line with the previous regressions if they are significant. The older female visitors were, to some extent, more likely to clean up the litter. Note: ***p < 0.01, **p < 0.05, and *p < 0.1.
Based on the results of the CEM in Table 7 and Equation (5), the visitors' WTP for the removal of the main types of litter is simulated in Table 8 . The total additional entrance payment for the social costs of marine litter in the Taizhou beach area is approximately USD 1.00 per ticket including a USD 0.52 congestion fee. When the heterogeneity of the city is considered, the total additional entrance fee in Ningbo is USD 0.05 higher than that in Taizhou, the Wenzhou sample is USD 0.06 higher and the Zhoushan sample is USD 0.07 higher. The average ticket price is USD 7.98 in Ningbo, USD 13.68 in Zhoushan, USD 7.39 in Taizhou and USD 8. 35 in Wenzhou. The social costs are approximately 13.19% of the enrolment price in Ningbo, 7.82% in Zhoushan, 13.53% in Taizhou and 12.72% in Wenzhou. This means that an extra enrolment fee policy could be first implemented as a trial in Zhoushan, mainly due to its relatively lower proportion of social costs with respect to the ticket price. Note: Here, the total additional payment is calculated by summing up the WTPs for removing the three main types of marine litter (the plastic, cans and butts). In the CEM, the WTP for removing each type of marine litter is asked separately, while the WTP of the CVM in Table 5 for removing the marine litter is all the marine litter types together rather than the different types. Statistically, the summed total additional payment in Table 8 is very close to the integrated WTP in Table 5 .
Discussion and Conclusions
First, the refusal rate for beach cleaning programme participation is only 25.9%, which is smaller than the Dutch rate of 72% and the Greek rate of 45%, and which is even slightly smaller than the Bulgarian refusal rate of 28% [22] . Second, the social costs of marine litter at the city level in China are approximately USD 1.08-1.40 per visitor when the CVM is applied, while it is USD 1.00-1.07 per visitor when the CEM is applied. Third, different cities will have different average WTPs. In Table 8 , the social costs of marine litter are approximately USD 1.05 in Ningbo, USD 1.07 in Zhoushan, USD 1.00 in Taizhou, and USD 1.06 in Wenzhou. Instead of the WTP, the willingness to work may also play an important role in litter governance. Empirically, the average income after taxes (per month) of the sample is USD 874.0, and approximately 74.1% of the interviewed visitors are willing to spend an average of 1.5 days per month working with clean-up schemes. The opportunity costs of participating in a clean-up programme are USD 32.38 per month (= 5901.3 × 74.1%/30 × 1.5 × 6.7518) and USD 1.08 per day. This paper finds that the opportunity costs are much higher than the entrance fee. One day's cost is very close to the extra entrance fee. Therefore, the visitors could be considered as taking free rides when they promise to participate in the clean-up programme because it is likely that only a few visitors will actually participate. The summary of the estimates in this paper is shown in Table 9 . With regards to the determinants of the WTP in the case of the CVM and the willingness to participate in the clean-up programmes, income and beach litter annoyance are the two key factors. The visitors with higher incomes prefer to pay more rather than to spend more time, while beach litter annoyance significantly and positively influences the social costs, which means that the travelling experience is very important in litter governance. A litter removal strategy based on the perceived travelling experience is strongly suggested. A clean beach forms the first impression for visitors, and complete removal should be the priority of the litter removal strategy. The perception of a clean beach is the second important aspect, and improving the travel experience with respect to the beach environment is another core strategy. Another important determinant is congestion. Both the visitor congestion and the amount of litter will significantly affect the social costs with respect to marine litter.
The analysis of the social costs of marine litter yielded some useful implications regarding future coastal management policy. First, citizens' cooperation in marine litter removal was seldom found in case studies [42] , but this study provides a better understanding of individuals' contributions to the marine litter removal strategy. Decision makers can add an extra entrance fee, even if it might be only a small amount of the ticket, in order to remove marine and beach litter [43] . Second, a quality-oriented environmental strategy with respect to marine litter is strongly recommended. Apart from the promotion of environmental cognition, fines and more trash cans [44, 45] , and efficient law implementation and enforcement mentioned before [46] , when it comes to litter cleaning, plastic, butts and cans are the three main litter types and should be properly governed in the development of the coastal tourism industry. The perceptions of visitors regarding marine litter should also receive close attention because it will have an important impact on the effectiveness of litter removal. Third, it is suggested that volunteers should be encouraged to participate in the clean-up programmes directly. Volunteering could not only achieve beach cleaning immediately, but also increases the public's perception and measures taken against marine litter [47] . Moreover, mistrust of the government will result in lower WTPs, so more talks between the government and visitors are welcomed [48, 49] .
At last, the study also encounters some potential drawbacks. On the one hand, due to the fact that marine litter abundances are highly variable over time and are strongly affected by the local context [50] , seasonal errors may not be avoided because this survey was completed within one month in October 2017. On the other hand, there have been relatively few comparable studies, so the robustness of the social costs needs further testing. In addition, it is worth separating the effects of litter and congestion in future studies, although this paper only claims that "A whole WTP may be equal to the sum of parts" by focusing on the gap between the willingness to work and willingness to pay for Chinese environmental issues. 
